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MODIS Albedo™ I
Defining the Sky

Black Sky (No Atmosphere)A

hite Sky (Think Cloud)
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Atmosphere Lays In Between
A (0) ={1-5(0,7) } Ay (0) + S(0,7) Ay

6 — Solar zenith angle
t — Aerosol optical depth

*All MODIS albedo terms are functions of wavelength.




Isotropic

Volumetric
(Uniform, Dense, Leave Canopy)

'M’ Geometric
% (Uniform objects, cast shadows)

Assume BRDF “R” is
equivalent to sum of Various “Kernels”

R(0,0,¢.A) = fii, (M) + [ (MK, + [, (MK,

f.(A) — Derived from MODIS radiance observations.



MODIS Albedo III
From BRDF to Albedo

R = ﬁso + fvolKvol + fgengeo

Integrate each “K” over azimuth & view zenith, then solar zenith:
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MODIS Albedo IY
From Albedo to HDF Coefficients

Aps(0) = D f, [[ K. d0dg
k ¢

2 3
Assume: h,(0)=g, + g0 +g,0
Gives: ABs(H) = ﬁso(gOiso + glz’sog2 + gZis083) +

fvol (gOVOZ + glvolH2 + 82v0103) +
fgeo(gOgeo + glge()H2 + g2ge003)

AWS = fisogiv;)g + fvolg\v/fZ + fgeog;}eso
Finally:  A,.(0)={1-5(0.1)}A,(0) + S(6,7) Ay

Where: f.,.f...f... Come from MODIS HDF files
g and S(6,t) Pre-computed, supplied in MODIS code.



CRS & MODIS Albedo Compared at
Footprint Resolution Using CCCM NEWS*
data product.

- Use Clear Sky (Minnis retrieval of all MODIS pixels inside CERES footprint.)

- Albedos are based on ratio of up/down flux at the surface using:
1) CRS Edition2B algorithm
2) “Enhanced CRS calculation” (uses MODIS MCD43C1 surface albedo.)

- CRS surface albedo retrieved from nadir observed CERES TOA albedo.
- MCD43C1 surface albedo developed 16-days; product every 8-days.
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CRS & MODIS Compared at Footprint Resolution*®

Using CRS and MCD43C1 (From Terra, July 2001)
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Deserts Surface Albedo MODIS v CRS (Ver 5)
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CRS & MODIS Compared at Footprint

Resolution Using CCCM NEWS* data product.

CRS-MODIS Albedo

Sfc Alb, CCCM MODIS Enhanced vs CERES CRS Untuned
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CRS & MODIS Compared at Footprint
Resolution Using CCCM NEWS data product.

Footprints with Snow
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CRS & MODIS Compared at Footprint
Resolution Using CCCM NEWS data product.

Delta Sfc Albedo (CRS-Modis Enh)
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Possibilities:

MODIS collects over multiple view zenith angle, CERES is nadir only in NEWS data.
Polarization error in MODIS radiances over snow.



Clear Sky Surface Albedo Delta (CRS-MODIS): 2006/07 (CCCM Aqua)
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